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I. Introduction 
Thank you, P r e s i d e n t S i s s o n . G r e e t i n g s f a c u l t y c o l l e a g u e s , deans 
and d i g n i t a r i e s , d i s t i n g u i s h e d h o n o r e e s , and u n i v e r s i t y t r u s t e e s . 
G r e e t i n g s f a m i l y and f r i e n d s . And most o f a l l , g r e e t i n g s t o t h e 
W i n t e r Q u a r t e r 1998 g r a d u a t e s o f The Ohio S t a t e U n i v e r s i t y . 
What a j o y o u s day t h i s i s f o r a l l o f us. I am t h r i l l e d and 
d e e p l y h o n o r e d t o be a b l e t o s h a r e t h i s w o n d e r f u l o c c a s i o n w i t h 
you. I t i s c e r t a i n l y one o f t h e most s p e c i a l days i n y o u r l i v e s 
as i t i s i n mine. But I can i m a g i n e what some o f you a r e 
t h i n k i n g : L a s t q u a r t e r , f o r m e r p r e s i d e n t Gordon Gee was t h e 
commencement s p e a k e r . So who do you ge t t h i s q u a r t e r ? A 
c h e m i s t r y p r o f e s s o r ? K i n d o f makes you w i s h t h a t you had 
com p l e t e d t h a t l a s t GEC a l i t t l e s o o n e r o r p r o c r a s t i n a t e d a b i t 
l e s s i n w r i t i n g t h a t l a s t c h a p t e r o f yo u r d i s s e r t a t i o n , d o e s n ' t 
i t ? Some o f you may be t h i n k i n g t h a t t h e p a t h t o g r a d u a t i o n has 
a l r e a d y been d e l a y e d by an e n c o u n t e r w i t h a c h e m i s t r y p r o f e s s o r . 
And h e r e i t i s happening a g a i n , t o a l l o f you t h i s t i m e . 
Perhaps you a r e t h i n k i n g t h a t t h i s w i l l be r e l a t i v e l y p a i n l e s s , 
as i t was many y e a r s ago when S i r W i n s t o n C h u r c h i l l was t h e 
commencement s p e a k e r a t t h e Harrow S c h o o l i n Engla n d . C h u r c h i l l 
r e p o r t e d l y r o s e t o the podium, s a i d "Never, never, n e v e r g i v e 
up," and s a t down. I am a f r a i d t h a t you w i l l not be q u i t e t h a t 
l u c k y - - a f t e r a l l , have you e v e r met a p r o f e s s o r who can s a y j u s t 
f i v e words and shut up? 
So t h e p r e s s u r e i s on f o r me. And I hope not t o d i s a p p o i n t y ou. 
I have t h e r e f o r e s e t a few g o a l s f o r my remarks: F i r s t , I hope 
t o be b r i e f -- r e l a t i v e l y . Second, I hope t o be l i g h t - h e a r t e d --
f o r t h e most p a r t . And t h i r d , I hope t o t e a c h you some c h e m i s t r y 
-- s o r t o f . I promise t h a t t h e r e w i l l not be a q u i z f o l l o w i n g 
t h i s s p eech. B u t . . . I w i l l be a s k i n g you t o p a r t i c i p a t e , so s t a y 
on y o u r t o e s . And I hope we w i l l have some f u n . 
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B e f o r e I attempt t o o f f e r you some modest words o f a d v i c e - - t h a t 
w i l l be i n t h e o b l i g a t o r y yadda-yadda p a r t o f t h e s p e e c h - - t h e r e 
i s s o m e t h i n g I v e r y much want t o do. Here we a r e i n S t . John 
A r e n a , a p l a c e i n w h i c h t e n s o f thousands o f g r a d u a t e s have 
r e c e i v e d t h e i r d e g r e e s , a p l a c e t h a t has w i t n e s s e d c o u n t l e s s OSU 
a t h l e t i c a c h i e v e m e n t s , and, as r e c e n t l y as l a s t month, a p l a c e 
t h a t has been t h e f o c u s o f n a t i o n a l and i n t e r n a t i o n a l p o l i t i c s . 
We have a l a r g e crowd o f e n t h u s i a s t i c and happy p e o p l e . There 
a r e v i d e o cameras r o l l i n g . I am s p e a k i n g t o t h e l a r g e s t a u d i e n c e 
t o whom I have e v e r spoken. So t h e r e a r e two words t h a t I want 
t o say, two words t h a t have almost become an i c o n i n a s i t u a t i o n 
l i k e t h i s : H i Mom! Yes, my mother i s here t o d a y . I n f a c t , I 
would i m a g i n e t h a t many o f you g r a d u a t e s have mothers i n 
a t t e n d a n c e t o d a y , and I would ask you t o j o i n me i n g r e e t i n g them 
the same way. So a l l t o g e t h e r now: H i Mom! 
I I . Good Fortune and Hard Work 
That was f u n , wasn't i t ? Now l e t me move t o t h e h e a r t o f t h e 
m a t t e r . One o f t h e p r i v i l e g e s g i v e n t o commencement s p e a k e r s i s 
the o p p o r t u n i t y t o o f f e r p i t h y words o f a d v i c e t h a t we e a r n e s t l y 
hope might h e l p you i n t h e f u t u r e . I w i l l be no d i f f e r e n t . On 
w o n d e r f u l o c c a s i o n s l i k e today, many f r i e n d s and l o v e d ones w i l l 
w i s h you "Good l u c k . " My f a c u l t y c o l l e a g u e s and I a l l hope f o r 
good f o r t u n e f o r you. And i t i s u n d e n i a b l e t h a t l u c k and chance 
p l a y major r o l e s f o r a l l o f us. T h i n k f o r a moment about some o f 
t h e t w i s t s and t u r n s o f f a t e t h a t you may have f a c e d w h i l e a 
s t u d e n t a t OSU. Your c u r r e n t b e s t f r i e n d s might be women and men 
who happened t o be housed on t h e same f l o o r o f a d o r m i t o r y , o r 
who randomly t o o k t h e same e l e c t i v e c o u r s e as you. These a r e 
i n d i v i d u a l s who you hadn't met p r i o r t o coming t o OSU, and t h e y 
w i l l be p a r t o f y o u r l i v e s from t h i s t i me f o r w a r d . Your c h o i c e 
o f major o r d i s s e r t a t i o n t o p i c may have depended on a s e e m i n g l y 
m i n o r c o n v e r s a t i o n w i t h one o f y o u r p r o f e s s o r s , o r on a 
p a r t i c u l a r c o u r s e t h a t a f f e c t e d you d e e p l y . You may someday be 
l u c k y enough t o w in t h e l o t t e r y , a l t h o u g h I hope you have t a k e n 
enough c o u r s e s i n mathematics o r s t a t i s t i c s t o r e a l i z e t h a t you 
p r o b a b l y s h o u l d not count on t h a t ! 
Most o f you w i l l soon l e a v e Columbus t o s t a r t e x c i t i n g new j o b s 
o r t o seek p o s t - g r a d u a t e e d u c a t i o n . And perha p s you a r e 
wondering whether you made t h e r i g h t c h o i c e o f t h e o p t i o n s 
a v a i l a b l e t o you, h o p i n g t h a t t h e F a t e s were s m i l i n g on you t h e 
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day t h a t y o u made t h a t momentous d e c i s i o n . Indeed, t h e r e a r e 
ti m e s when l i f e might seem l i k e a l i n e from t h e movie D i r t y 
H a r r y : " T e l l me punk, do you f e e l l u c k y ? " 
I have had m a r v e l o u s c o i n c i d e n c e s t h a t have l e d t o t h e v a s t good 
f o r t u n e i n my l i f e . I met my w i f e o f 20 y e a r s by v i r t u e o f t h e 
f a c t t h a t we b o t h chose t o go t o t h e same u n i v e r s i t y f o r g r a d u a t e 
s t u d y . My b e s t f r i e n d i s a f e l l o w w i t h whom I f i r s t communicated 
by Morse code when we were b o t h a c t i v e ham r a d i o o p e r a t o r s i n t h e 
1960s. Today we communicate d a i l y by e - m a i l . I met my b e s t 
f r i e n d s i n Columbus, a group o f l o y a l OSU a l u m n i , because I knew 
a guy who p l a y e d r a c q u e t b a l l w i t h them. L a r g e l y c o i n c i d e n c e s , 
y e t t h e s e a r e t h e f r i e n d s f o r whom I would put my l i f e on t h e 
l i n e . 
O u t s i d e o f my p e r s o n a l r e l a t i o n s h i p s , my g r e a t e s t good f o r t u n e 
has been t o end up a t Ohio S t a t e , where I have s p e n t t h e l a s t 18 
y e a r s . The l u c k i n t h a t ? OSU happened t o be l o o k i n g f o r a 
p e r s o n w i t h my r e s e a r c h background t h e same y e a r t h a t I was 
l o o k i n g f o r a j o b as a p r o f e s s o r . A w o n d e r f u l , l i f e - c h a n g i n g 
c o i n c i d e n c e f o r me. 
So why am I s p e a k i n g o f l u c k and chance on a day i n w h i c h we a r e 
c e l e b r a t i n g y o u r h a r d work and academic achievement? Ah, t h e r e ' s 
t h e r u b . L u c k and h a r d work a r e , more o f t e n t h a n n o t , 
i n e x t r i c a b l y r e l a t e d . And you w i l l f i n d , more o f t e n t h a n n o t , 
t h a t we c r e a t e o u r own good l u c k . As a s c i e n t i s t , I t r y t o heed 
t h e wisdom o f L o u i s P a s t e u r , t h e g r e a t F r e n c h c h e m i s t . A t h i s 
1854 I n a u g u r a l L e c t u r e as t h e Dean o f S c i e n c e a t t h e U n i v e r s i t y 
o f L i l l e , P a s t e u r s t a t e d , " I n t h e f i e l d s o f o b s e r v a t i o n , chance 
f a v o r s o n l y t h e p r e p a r e d mind." I n o t h e r words, y o u must work 
h a r d t o p r e p a r e y o u r s e l f f o r t h e good t h i n g s t h a t we o f t e n c a l l 
l u c k t o happen. L e t me a s s u r e you t h a t t h i s v i e w o f t h e 
c o n n e c t i o n between h a r d work and good f o r t u n e i s not l i m i t e d t o 
s c i e n t i s t s . E m i l y D i c k i n s o n , t h e famous and r e c l u s i v e A m e r i c a n 
p o e t , w r o t e , "Luck i s n ot chance... I t ' s t o i l - - F o r t u n e ' s 
e x p e n s i v e s m i l e i s earned." Even c o l l e g e f o o t b a l l coaches have 
e x p r e s s e d t h i s b e l i e f ! D a r r e l l R o y a l , t h e l o n g t i m e f o o t b a l l 
c o a c h o f t h e U n i v e r s i t y o f Texas, p r o v i d e d t h i s v e r y s u c c i n c t 
summation: "Luck i s what happens when p r e p a r a t i o n meets 
o p p o r t u n i t y . " T h a t ' s good, i s n ' t i t , even from a man who f a v o r e d 
t h e wishbone o f f e n s e ? "Luck i s what happens when p r e p a r a t i o n 
meets o p p o r t u n i t y . " 
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I n my own c a s e , y e s , I was v e r y l u c k y t h a t Ohio S t a t e was l o o k i n g 
f o r someone i n my a r e a o f e x p e r t i s e back i n 1980. But t h e 
b i g g e s t p a r t o f my l u c k , and t h a t o f my c o l l e a g u e s h e r e t o d a y , 
was t h a t we had worked h a r d t o be i n a p o s i t i o n i n w h i c h we were 
i n v i t e d t o h e l p c o n t r i b u t e t o t h e e x c e l l e n c e a t OSU. And i t i s 
o u r c o n t i n u e d good f o r t u n e t h a t our p r e p a r a t i o n has l e d t o t h e 
o p p o r t u n i t y t o be w i t h you today. 
So t e l l me, g r a d u a t e s , do you f e e l l u c k y ? A r e you p r e p a r e d t o 
meet o p p o r t u n i t y ? We f a c u l t y have pushed you h a r d t o l e a r n more 
t h a n you knew, and, i n many c a s e s , more t h a n you thought you e v e r 
c o u l d know. You have worked h a r d and have a c h i e v e d e x c e l l e n c e , 
as e v i d e n c e d by t h e f a c t t h a t you a r e h e r e today. You a r e soon 
t o r e c e i v e a degree from one o f t h e g r e a t u n i v e r s i t i e s i n t h e 
w o r l d . You a r e now p o i s e d , i n D i c k i n s o n ' s words, t o e a r n 
F o r t u n e ' s e x p e n s i v e s m i l e . But you a r e not done, not n e a r l y . 
Your g r a d u a t i o n from OSU i s a b e g i n n i n g , not an end. Yes, you 
might be p r e p a r i n g t o e n t e r y o u r dream j o b o r a t o p g r a d u a t e o r 
p r o f e s s i o n a l s c h o o l . And y o u r h a r d work here has l e d t o t h a t 
good f o r t u n e . But you must c o n t i n u e t o work h a r d i n o r d e r t o 
have y o u r good l u c k c o n t i n u e . You owe i t t o y o u r s e l f , and t h e r e 
are a l o t o f us here c o u n t i n g on you. 
L e t me o f f e r a few modest words o f a d v i c e t h a t might h e l p you i n 
y o u r c o n t i n u i n g quest f o r good f o r t u n e and e x c e l l e n c e . And I am 
happy t o t e l l you t h a t , f o r most of you, t h i s w i l l be t h e l a s t 
t i m e an OSU p r o f e s s o r s t a n d s b e f o r e you t e l l i n g you what you a r e 
supposed t o do! And I t a k e t h a t charge s e r i o u s l y , so h e r e goes: 
I n f o r m y o u r s e l v e s e n d l e s s l y . Read, s u r f t h e Web, l i s t e n t o 
t h e r a d i o , c o n v e r s e w i t h f r i e n d s and l o v e d ones, w h a t e v e r i t 
t a k e s t o f i n d o ut more. 
You must a l s o be c a r e f u l , as I w i l l r e m i n d you l a t e r . 
Be a good l i s t e n e r . I t h i n k i t i s s a f e t o s a y t h a t most of 
us l e a r n more when l i s t e n i n g t h a n we do when s p e a k i n g . But 
i t i s not enough t o j u s t l i s t e n - - y o u must he a r what p e o p l e 
s a y t o you. I n c i d e n t a l l y , I'm s t i l l w o r k i n g on t h i s one 
m y s e l f . . . 
The most i m p o r t a n t t h i n g t o know i s what you don't know. 
Knowing what you don't know i s t h e key t o knowing what you 
need t o know. And when you don't know, f i n d o u t ! Don't be 
a f r a i d t o ask h a r d q u e s t i o n s , o f o t h e r s and o f y o u r s e l f . 
4 
Communicate e f f e c t i v e l y . Language i s p o w e r f u l . Use i t 
w i s e l y and c o r r e c t l y . Keep y o u r c o l l e g e d i c t i o n a r y , o r , 
b e t t e r y e t , buy y o u r s e l f a b i g g e r one. Read S t r u n k and 
White a g a i n . And i f you have no i d e a who S t r u n k and White 
a r e , f i n d o u t ! 
Be p a s s i o n a t e but a l s o be compa s s i o n a t e , and don't t a k e 
y o u r s e l f t o o s e r i o u s l y . Z e a l i s good, z e a l o t r y i s n o t . 
B e i n g u n d e r s t a n d i n g i s good, b e i n g o v e r b e a r i n g i s n o t . And 
i f you don't f i n d t h e humor i n some o f t h e t h i n g s t h a t you 
do, t r u s t me, o t h e r s w i l l . 
R e a l i z e t h e i m p o r t a n c e o f r e l a x i n g and e n j o y i n g y o u r s e l f . 
Sometimes i t i s h a r d work t o unwind. L e a r n how t o do so, be 
i t t h r o u g h t h e a r t s , r e c r e a t i o n , t r a v e l , s p e c i a l t i m e w i t h 
f a m i l y and f r i e n d s , v o l u n t e e r a c t i v i t i e s , w hatever. 
E i n s t e i n had h i s music, C h u r c h i l l t o o k up p a i n t i n g a t age 
40. F i n d something. I t w i l l be w o r t h i t . 
Be a good p e r s o n . T h a t ' s p r o f o u n d , i s n ' t i t ? And y e t i t i s 
so i m p o r t a n t . My f a v o r i t e w r i t e r , t h e i n c o m p a r a b l e Mark 
Twain, s a i d i t v e r y w e l l : "Always do r i g h t . T h i s w i l l 
g r a t i f y some p e o p l e , and a s t o n i s h t h e r e s t . " 
A l l o f us h e r e today who c a r e f o r you d e e p l y - - y o u r p a r e n t s and 
f a m i l i e s , y o u r f r i e n d s , y o u r f a c u l t y members, and t h e l e a d e r s o f 
t h i s g r e a t u n i v e r s i t y - - w i s h you c o n t i n u e d good l u c k . The h a r d 
work i n y o u r f u t u r e s w i l l be y o u r s but so w i l l t h e good f o r t u n e . 
And r e s t a s s u r e d t h a t we w i l l a l l be more t h a n happy t o g r a b as 
much c r e d i t f o r y o u r s u c c e s s e s as you a r e w i l l i n g t o a l l o w us! 
I n a few m i n u t e s , you w i l l be a b l e t o c a l l y o u r s e l v e s 
g r a d u a t e s o f The Ohio S t a t e U n i v e r s i t y . Go f o r t h , make 
y o u r s e l v e s p r o u d , make us proud, and do good. 
I I I . F i n a l e 
I know t h a t sounded l i k e an e n d i n g , but I'm not q u i t e f i n i s h e d . 
Remember t h a t I p r o m i s e d t o t e a c h you some c h e m i s t r y ? Now t h o s e 
of you who have t a k e n c o u r s e s i n c h e m i s t r y here know t h a t we 
e n j o y showing t h e m a r v e l s o f o u r c r a f t t o eager s t u d e n t s . And 
t h e r e i s n o t h i n g l i k e some w e l l - o r c h e s t r a t e d p y r o t e c h n i c s and 
e x p l o s i o n s , u s u a l l y c o n t r o l l e d , t o s t i m u l a t e i n t e r e s t i n t h e 
awesome b e a u t y o f c h e m i s t r y . I w i s h I c o u l d t e l l you t h a t I had 
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some wh i z - b a n g e x p l o s i o n s p l a n n e d f o r you r i g h t now. As much 
" f u n " as t h a t might be, t h e S t a t e F i r e M a r s h a l would d o u b t l e s s 
have some problems w i t h t h a t . So what t o do? 
L a s t y e a r , t h e I n t e r n e t was b u z z i n g w i t h a w o n d e r f u l commencement 
s p e e c h t h a t s t a r t e d w i t h t h e words, "Wear s u n s c r e e n . " Any 
red h e a d s u c h as yo u r s t r u l y w i l l e n dorse t h a t sage a d v i c e . T h i s 
s p e e c h was g e n e r a l l y a t t r i b u t e d t o K u r t Vonnegut a t h i s 1997 
commencement ad d r e s s a t MIT. But t h e r e was a p r o b l e m w i t h t h a t , 
w h i c h some o f you might know: K u r t Vonnegut n e v e r spoke a t MIT 
l a s t y e a r , and he d i d not a u t h o r t h e "Wear s u n s c r e e n " speech. I t 
was i n f a c t w r i t t e n by Mary Schmich, a c o l u m n i s t f o r t h e C h i c a g o 
T r i b u n e . Remember, as you a r e i n f o r m i n g y o u r s e l f e n d l e s s l y , 
a l w a y s c h e c k t h e f a c t s ! 
Anyway, t h e a d v i c e "Wear s u n s c r e e n " i s e s s e n t i a l l y c h e m i s t r y i n 
a c t i o n . S u n s c r e e n s e r v e s t o b l o c k u l t r a v i o l e t r a d i a t i o n , much as 
t h e a t m o s p h e r i c ozone l a y e r does. So I am g o i n g t o ask t h e 
g r a d u a t e s t o p a r t i c i p a t e i n a v i r t u a l r e a l i t y c h e m i s t r y 
d e m o n s t r a t i o n o f a r e a l r e a c t i o n r e l a t e d t o a t m o s p h e r i c ozone 
c h e m i s t r y . R e a l l y . Remember t h a t any c h e m i c a l r e a c t i o n has t h e 
s t u f f you s t a r t w i t h , t h e n an arrow, t h e n t h e s t u f f you end up 
w i t h . I t h i n k you w i l l see v e r y q u i c k l y where I am g o i n g w i t h 
t h i s . And I hope I can p u l l t h i s o f f . 
May I ask a l l o f t h e g r a d u a t e s t o s t a n d p l e a s e . Now h e r e comes 
t h e h a r d p a r t . I am g o i n g t o d i v i d e you i n t o t h r e e g r o u p s 
d e p e n d i n g on t h e degree you a r e about t o r e c e i v e . I f y ou don't 
know what degree you a r e about t o r e c e i v e , we w i l l be happy t o 
p r o v i d e d e t a i l e d d i r e c t i o n s t o Ann A r b o r . The f i r s t group, w h i c h 
we w i l l c a l l Group 1, w i l l c o n s i s t o f b a c h e l o r ' s c a n d i d a t e s from 
t h e C o l l e g e s o f t h e A r t s and S c i e n c e s . Group 1, p l e a s e r a i s e 
y o u r hands. Group 2 w i l l be t h e b a c h e l o r ' s c a n d i d a t e s from a l l 
t h e o t h e r C o l l e g e s . Your hands, p l e a s e ? And Group 3 w i l l be 
t h o s e o f you r e c e i v i n g g r a d u a t e o r p r o f e s s i o n a l d e g r e e s . Your 
hands? 
The r e a c t i o n we w i l l model i s one i n w h i c h an e x c i t e d oxygen 
atom, w h i c h i s one o f t h e p r o d u c t s o f t h e a b s o r p t i o n o f 
u l t r a v i o l e t l i g h t by ozone, r e l a x e s i n t o a l e s s e x c i t e d oxygen 
atom. 
Group 1, you w i l l be t h e s t u f f b e f o r e t h e arrow, namely an 
e x c i t e d oxygen atom. Oxygen, as you s h o u l d know, has t h e 
c h e m i c a l symbol 0, and you w i l l i n d i c a t e y o u r p a r t i c i p a t i o n i n 
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t h e r e a c t i o n by s h o u t i n g o ut t h e symbol o f y o u r element. I n 
f a c t , you c a n a l s o i n d i c a t e t h e element by p u t t i n g y o u r arms l i k e 
s u c h . L e t ' s t r y i t . Group 2, you w i l l be t h e a r r o w o f t h e 
r e a c t i o n . Now n o r m a l l y t h e arrows i n c h e m i c a l r e a c t i o n s go from 
l e f t t o r i g h t . B u t , you a r e s t a n d i n g and crowded t o g e t h e r , so we 
w i l l have y o u i n d i c a t e t h e arrow as up and down, l i k e s u c h . And 
th e a r r ow d o e s n ' t have a name p e r se, but you might want t o l e t 
th e atoms know you a r e t h e r e . So say " H i " . L e t ' s t r y i t . Group 
3, as t h e oxygen atom a f t e r t h e arrow, you a l r e a d y know t h e 
d r i l l . Go ahead. 
We're a l m o s t t h e r e . Now some o f you might s t i l l t h i n k o f 
c h e m i s t r y as something r a t h e r m a g i c a l , so I w i l l p r o v i d e some 
magic words f o r t h i s r e a c t i o n . A f t e r I say them, I need you do 
y o u r p a r t s , f i r s t G r o u p l , t h e n Group 2, t h e n Group 3. Ready? 
Here we go. F o r t h i s r e a c t i o n , t h e magic words a r e . . . t h e magic 
words a r e , "How f i r m t h y f r i e n d s h i p ! " Group 1, Group 2, Group 3. 
That, my f r i e n d s , i s good c h e m i s t r y . C o n g r a t u l a t i o n s , work 
h a r d , and good l u c k . Thank you v e r y much. 
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